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(54) CATALYST FOR PURIFYING EXHAUST GAS 

(57)Abstract: 

PURPOSE: To provide a catalyst for purifying exhaust gas effectively acting even within a lean 
burn region wherein the air/fuel ratio of an internal combustion engine such as a car engine is 
low and excellent in heat resistance and durability even when the catalyst is used for a long 
time at high temp. 

CONSTITUTION: In a catalyst for purifying exhaust gas obtained by further adding at least one 
kind of a metal component selected from a group consisting of alkali metal, alkaline earth metal 
and rare earth metal to a catalyst obtained by adding a coppeKCu) component and a 
phosphorous(P) component to inorg. matter based on crystalline aluminosilicate, the contents of 
Cu and P are respectively set to 4-15wt.% and 0.01-1.7wt.% with respect to crystalline 
aluminosilicate from which adsorbed water is removed. 
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[0001] 

[Field of Industrial Application] 

The present invention relates to a catalyst for purifying 
exhaust gases, in particular relates to a catalyst for purifying 
exhaust gases which operates effectively even in lean burn area 
of air fuel ratio regarding internal combustion engines such as 
an automobile engine, and is superior in heat resistance and 
durability even if used at high temperatures for a long period. 

[0018] 

20 A crystalline aluminosilicate to be used in the present 

invention includes zeolite, which can be appropriately selected 
from known zeolites, and pentacil of which is particularly useful . 
As examples of these zeolites, for instance, mordenite, ferrierite, 
ZSM-5, ZSM-11 can be cited. Among these, it is preferable for 

25 Si02/Al203 molar ratio to be in the range of 20 to 60. If the molar 
ratio is less than 20, the aluminum therein will be liable to leave 
therefrom, and durability of the catalyst is worse because its 
thermal stability is not sufficient. On the other hand, if the 
molar ratio exceeds 60, its catalytic activity will be insufficient 

30 since only small amounts of the active metal components are 
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deposited on the zeolite. In addition, by hydrothermal reaction 
and re-synthesis, zeolite can be improved in crystal property and 
stability to produce a catalyst with high durability. 

5 [0021] 

An amount of copper to be deposited to zeolite is in the range 
of 4 to 15% by weight based on the weight of crystalline 
aluminosilicate in which adsorbed water is omitted. If the amount 
is less than 4% by weight, the amount of the active component will 
10 be insufficient. On the other hand, if the amount exceeds 15% 
by weight, an amount of CuO, which overflows pores of the catalyst 
surface, will be too much, and the pores of zeolite may be closed. 
[0022] 

Copper acetate, copper nitrate, copper chloride and copper 
15 ammine complex salt can be used as the copper source andmay deposited 
by means of known process, such as ion exchange and impregnation 
processes. Deposition order of metal components of Cu, P, Ca, 
Mg, and Sr components to zeolite is not restricted, and several 
kinds thereof may be added simultaneously. 
20 [0023] 

Shape of the catalyst of the present invention is not 
restricted, but honeycomb shape may be used preferably . Catalytic 
powder is coated on the honeycomb support. As materials of the 
honeycomb support, cordierite material is generally used and a 
25 honeycomb made of metal material can be used. By selecting 
honeycomb shape for the catalyst, contact area of catalysts with 
exhaust gases can be enlarged, pressure drop can be suppressed, 
and it is very useful for automobiles. 
[0024] 

30 [Examples] Now the present invention will be explained in detail 
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with reference to examples, but the invention will be not restricted 
to these examples. 
[0025] EXAMPLE 1 

A H type ZSM-5 powder having a Si02/Al203 molar ratio of about 
5 30 was immersed with an aqueous solution containing orthophosphoric 
acid (H3PO4) to deposit 0.42% by weight of the P component on the 
zeolite powder in which absorbed water is omitted. The resultant 
the P component-deposited zeolite powder was added into and mixed 
with an aqueous copper acetate solution to deposit the Cu component 

10 thereon by means of ion exchange process, and dried at 120°C for 
over 8 hours. The resultant dried powder was immersed with an 
aqueous calcium acetate solution to deposit 1.1% by weight of Ca 
on the zeolite in which absorbed water is omitted, and dried at 
150^C for over 8 hours. 

15 [0026] 

The obtained powder was calcined in air at 500°C using an 
electric furnace for 2 hours to produce a ZSM-5 catalyst powder 
containing Cu, P and Ca components. The amount of Cu (reduced 
as Cu) in the catalyst is 5.2% by weight. This catalyst is 
20 represented by Cu ( 5 . 2 ) -P ( 0 . 42 ) -Ca ( 1 . 1 ) /ZSM-5 (P/Cu=0 . 17 ) . 
[0027] 

This catalyst powder (2250 g) , 1250 g of silica sol (solid 
content: 20%) and 1500 g of water were added in a ball mil pot, 
and pulverized for 4 hours to forma slurry. This slurry was coated 

25 to a honeycomb support made of cordierite (Volume: 0.7L) with 
passages of about 300 pieces per square inch of the cross section. 
The honeycomb coated with the slurry was dried at 120°C for one 
hour using a hot air drier, and calcined at 400°C for one hour 
to produce a catalyst (1) for Example 1. The deposited catalyst 

30 powder on the honeycomb support was 170g/L. 
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[0030] Example 4 

The procedure of Example 1 was repeated, except that an 
addition amount of P was 1.66% by weight, Cu and Ca components 
5 were deposited on a zeolite and then the zeolite was immersed with 
an aqueous copper acetate solution to deposit the copper component 
at 6 . 9% by weight , and finally a honeycomb catalyst (4) was obtained. 
Cu (6. 9) -P(l. 66) -Ca (1. 01) /ZSM-5 (P/Cu=0 . 4 9) . 
[0031] Example 5 

10 The procedure of Example 4 was repeated, except that an 

addition amount of P was 0.54% by weight, and Cu and Ca components 
were deposited on a zeolite to produce a honeycomb catalyst (5) . 
In this example, the deposited amount of Cu was 14.8% by weight, 
and that of Ca 3.8 9% by weight. 

15 Cu(14.8) -P(0.54) -Ca(3.89) /ZSM-5 ( P/Cu=0 . 07 5 ) 

[0056] Conditions for activity test 

Equipment: Atmospheric, static bed flow type reactor 
Catalyst volume: 0.05L (cut from a 0.7L size catalyst) 
20 Gas Space Velocity: About 40,000h"^ 
Composition for model exhaust gas: 

Total hydrocarbon = About 2,000 ppm (reduced as CI) 
NO = About 4 00 ppm 
CO = 1, 000 ppm 
25 O2 = 7.5% 
CO2 = 12% 
H2O =8.5% 
N2 = Balance 

Condition for rapid aging treatment 
30 Exhaust gas temperature at catalyst inlet: 630°C 
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Engine: Engine (V type, 8 cylinder, 4400 cc, available from Nissan 
Jidosha K. K. ) 

Average air/fuel (A/F) : About 15 (sometimes fuel is cut) 
Fuel: Unleaded regular gasoline 
Treating time: 30 h 

NOx removal performances at the catalyst inlet temperature of 370^C 
after aging for catalysts in accordance with examples and 
comparative Examples are shown in Table 1. 



